In this study, the maximum likelihood estimation (MLE) and Bayes estimation are exploited to make interval estimation based on adaptive progressive Type-II censoring for the Burr Type-XII distribution. Explicit form for the parameters of Bayes estimator doesn't exist, so, Markov Chain Monte Carlo (MCMC) method is used as approximation to find posterior mean under squared error loss function. Real data set are presented to illustrate the methods of inference.
INTRODUCTION
Censored sampling have been attracting great interest due to their wide applications. In life testing, the experimenter may not always obtain complete information on failure times for all experimental units. Reducing the total test time and the associated cost is one of the major reasons for censoring. A more general censoring scheme called progressive Type-II right censoring, in which n independent items are put on life test with continuous, identically distributed failure times X1, X2,, Xn, with a Montaser M. Amein censoring scheme (R1, R2,..., Rm) is prefixed (see figure 1 ). Progressive censoring have studied by many authors. Among them are (Viveros and Balakrishnan, 1994 ; Aggarwala and Balakrishnan, 1996 ; Balakrishnan and Aggarwala, 2000; Wu, 2002; Balakrishnan et al., 2002; Balakrishnan, 2007; Ng and Chan, 2007) . For extensive survey of progressive censored, see (Balakrishnan and Aggarwala, 2000) .
THE MODEL DESCRIPTION
Recently, Ng et al. (2010) have established an adaptive Type-II progressive censoring scheme. In which, a mixture of order statistics and Type-II progressive censoring schemes. For this censoring scheme, time T and the number of observed failures m is prefixed and T > m. Suppose J is the number of failures observed before time T, i.e., XJ:m:n < T < XJ+1:m:n, J = 0, 1, 2,, m where X0:m:n = 0, Xm+1:m:n = ∞. After the experiment passed time T, set Rj+1 =  = Rm = 0. Figure 2 gives the schematic representation of this situation.
Two cases for the value of T differ from the adaptive Type-II progressive censoring. First: (m < T): The conventional a usual progressive Type-II censoring scheme with (R1, R2,..., Rm). Second: Extreme case can occur when T = 0, which results in the conventional Type-II censoring scheme R1 = R2 =  = Rm−1 = 0 and Rm = n − m. Many papers dealing with adaptive progressive Type-II censoring have been appeared. Among them, Soliman et al. (2011; 2012) have used a Bayes study using MCMC approach based on progressive censoring data. (For more details about MCMC; see, for example, Robert and Casella (2004) If the failure times of the n items originally on the test are from a Burr Type-XII (Burr-XII) population with cdf F(x) and pdf f(x) as follow:
( Burr-XII distribution was first introduced in the literature by Burr (1942) and has special importance of using it in practical situations. Rodriguez (1977) 
Maximum Likelihood Estimation (MLE)
In this section, the confidence interval for the unknown parameters c and β are obtained using MLE technique. Let x1:m:n, x2:m:n,, xm:m:n be an adaptive type-II progressive censored order statistics from Burr-XII distribution with censoring scheme {R1, R2, R3,,Rm}, then the joint probability density function can written as follows (Ng et al., 2010) : 
where:
The maximum likelihood for Burr-XII distribution can be written from (3.1), as follow:
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The point estimation for c and β can obtain by differentiating 
Solving Equation (3.4 and 3.5) to obtain ĉ and  , it's clear that, the analytical solution may be very difficult to find. So, the numerical methods are used to solve these equations. Also, the corresponding MLE of S(t) and H(t) can be written as:
Asymptotic Confidence Intervals
In this section, the approximate confidence interval for c, β, S(t) and H(t) are obtained. c, β was approximately bivariate normal with mean (c, β) and variance-covariance
The variance-covariance matrix is:
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The (1-α)% approximate confidence interval for c, β, S(t) and H(t); respectively:
where, ar(c) and ar(β) are the variances of the unknown parameters c and β which obtained from inverse fisher information matrix and 2 Z  is the percentile of the two 
Bayes Estimation
This section deals with estimating unknown parameters of Burr-XII distribution using Bayesian procedure. First, let the parameters c and β are independent and have gamma distributions as prior functions in the form; respectively:
The joint prior distribution of c and β can be given as:
The joint posterior density function can be written as:
The Bayes estimator of any function under squared error loss function is the posterior mean and giving by: In general, Equation (5.5) can't reduce to closed form. The exact solution may be very hard. In this case, the MCMC method to generate sample of (5.4) maybe the best procedure to compute Bayes estimator of g(c, β).
Next section shows the MCMC approach including Metropolis-Hastings within Gibbs Sampling technic.
Bayesian Estimation Using MCMC Approach
The Metropolis-Hastings algorithm is a very general MCMC method developed by Metropolis et al. (1953) and extended by Hastings (1970) . It's clear that, the solution of (5.5) is very hard to calculate, so, the MCMC maybe suitable method to estimate ĉ and  by Bayesian approach. In order to use the method of MCMC for estimating the parameters of the Burr-XII distribution, let us consider independent priors (5.1 and 5.2), respectively, for the parameters c and β. The joint posterior density function can be obtained up to proportionality by multiplying the likelihood with the prior and this can be written as: 
From (6.1), the posterior density function of c given β and β given c are, respectively: 
It's clear that the posterior density function of c and β given in (6.2 and 6.3) cannot be reduced analytically to well known distributions. The Metropolis-Hastings method with normal proposal distribution will be used to generate c and β from the posterior density functions and in turn obtain the Bayes estimates and the corresponding credible intervals can be written as: 
Numerical Results
This section deals with obtaining some numerical results. Confidence interval for c and β using maximum likelihood and Bayes include MCMC technique are calculated. In order to compare the different estimators of the parameters, 11000 an adaptive Type-II progressive samples from the Burr-XII distribution with different censoring schemes R are simulated. The samples were simulated by using the algorithm described in Ng et al. (2010) . Compare the performances of ML and Bayesian estimates in terms of Mean Squared Errors (MSEs). To find the Bayesian MCMC estimates, the non-informative gamma priors is used, call it prior 0. In addition, an informative gamma priors for the two parameters call it prior1 is used. Remark: 0 r means that 0 repeated r times. The Bayesian estimates and probability intervals based on 11000 MCMC samples and discard the first 1000 values as burn-in is computed. All results are given in Tables are obtained at c = 3; β = 0.5; T = 0.5; t = 0.4; α = 0.05; a = 0.5; b = 1; γ = 0.8; ξ = 1; nmcmc = 11000; nburn = 1000; a1 = 0; b1 = 0; ξ1 = 0; γ1 = 0 and different censoring schemes (Table 1) .
where, 0 r means that 0 repeated r times.
Remarks
From Table 2 -4, observe that:
 When n and m increase, the MSE specially in mcmc1 and ML decrease  In mcmc1 and mcmc0, the coverage probability is small than ML for parameter c  Based on the interval length and the mean squared error. The mcmc1 is the best method for estimating all parameters except the parameter c
Illustrative Example
The data set was discussed here are presented by (Zimmer et al., 1998 Suppose that, m = 10; α = 0.05 (significant level); t = 2; nmcmc = 11000; nburn = 1000, R = 1, 0, 0, 2, 0, 3, 0, 0, 1, 2. If T = 7.5 then J = 8 and R = 1, 0, 0, 2, 0, 3, 0, 0, 0, Because no prior information about unknown parameters. The results are calculated here using mathematica 8 and posted in Table 5 using maximum likelihood and noninformative Bayesian including Markov chain Mont Carlo simulation (mcmc0).
CONCLUSION
In this study, the Maximum Likelihood Estimation (MLE) and Bayes estimation are exploited to make interval estimation for the unknown parameters of Burr-XII distribution. Bayes estimator does not exist in an explicit form for the parameters, Markov Chain Monte Carlo (MCMC) method is used to generate samples from the posterior distribution. Numerical example using real data set is presented to illustrate the methods of inference developed here.
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